) using item response theory (IRT ). One overriding objective was to examine whether the IRT item parameters would be consistent across different diagnostic groups, thereby allowing creation of a disorder-generic instrument. The intended outcomes were the final item bank and a short form ready for clinical and research applications. Method: Self-report data were collected from 701 individuals representing 4 diagnoses: multiple sclerosis, Parkinson's disease, amyotrophic lateral sclerosis, and head and neck cancer. Participants completed the CPIB and additional self-report questionnaires. CPIB data were analyzed using the IRT graded response model. Results: The initial set of 94 candidate CPIB items were reduced to an item bank of 46 items demonstrating unidimensionality, local independence, good item fit, and good measurement precision. Differential item functioning analyses detected no meaningful differences across diagnostic groups. A 10-item, disorder-generic short form was generated.
O utcome measurement in the field of adult communication disorders has recently been influenced by two major trends-patient-reported outcome (PRO) measurement and item response theory (IRT). PRO measurement is defined as measurement of any aspect of health status that comes directly from the patient without interpretation by a health care provider or anyone else (Food and Drug Administration, 2009 ). Without such measures, the impact of any condition cannot be fully captured. PROs are particularly useful in the field of rehabilitation in which physical or physiologic markers are not available for many critical aspects of disabling conditions. They are used to capture data that are either not observable or in which the patient is in the best position to assess the construct, such as well-being or satisfaction. In clinical practice, PROs can be used as screening or monitoring tools, as aids in shared decision making, and as a means of facilitating communication in multidisciplinary teams (Greenhalgh, 2009) . PRO measures are not new to the field of speech-language pathology. They are available for many conditions, including aphasia (Doyle, McNeil, Hula, & Mikolic, 2003) , dysarthria (Donovan, Kendall, Young, & Rosenbek, 2008) , voice disorders (Hogikyan & Sethuraman, 1999; Jacobson et al., 1997; Ma & Yiu, 2001) , and stuttering (Yaruss & Quesal, 2006; Zraick, Atcherson, & Brown, 2012) , as some representative examples.
PRO instruments are particularly well suited to measuring a construct referred to as communicative participation, which is defined as taking part in life situations in which knowledge, information, ideas, or feelings are exchanged (Eadie et al., 2006) . It is based on the concept of participation as "involvement in life situations" that is one component communicative participation was represented among the items of several speech-language pathology instruments, no instrument was dedicated to the construct of communicative participation. Existing instruments likely confounded the measurement of participation with other constructs, such as physical symptoms or emotional coping. After developing a preliminary item set, the CPIB items underwent qualitative review in cognitive interviews (DeWalt, Rothrock, Yount, & Stone, 2007; Willis, 2005) with adults representing a range of communication disorders (Baylor, Burns, Eadie, Britton, & Yorkston, 2011; Yorkston et al., 2008 Yorkston et al., , 2007 . On the basis of feedback from participants in these studies, the items were modified to improve the reliability, face validity, and relevance of the items for the target populations.
The CPIB then underwent initial psychometric analyses in a sample of individuals with spasmodic dysphonia (SD; Baylor et al., 2009) . Following the guidelines of PROMIS Reeve et al., 2007) , the analysis of the CPIB with the SD sample was conducted using a Rasch model that is similar to a one-parameter IRT model. IRT is increasingly used in health sciences to develop, evaluate, and improve PRO instruments. IRT is a set of statistical methods utilizing a family of mathematical models to estimate latent traits (constructs or characteristics of a person that cannot be directly observed) based on the psychometric characteristics of each item (e.g., item difficulty and item discrimination) and the characteristics of the responder (the level of the latent trait or ability). IRT item banks are recommended for their qualities of measurement precision, flexibility, and efficiency (Cook, O'Malley, & Roddey, 2005) . IRT instruments often consist of an item bank-a large set of items that are calibrated to an underlying scale (typically the logit scale) representing a range of abilities or levels of a latent trait. IRT instruments are typically administered by choosing a subset of items from the item bank that will most precisely estimate the latent trait of each respondent. The item subsets can be chosen by computer algorithms in computerized adaptive testing (CAT; Cook et al., 2005) or in the generation of targeted short forms. Tutorials are available on IRT in general (de Champlain, 2010; Embretson & Reise, 2000; Reeve et al., 2007; Revicki & Cella, 1997) and on applications of IRT in speech-language pathology in particular (Baylor, Hula, et al., 2011) .
The initial Rasch analyses of the CPIB conducted with the SD sample mentioned above showed favorable results (Baylor et al., 2009) . The CPIB represented a sufficiently unidimensional item set. A large set of items performed well according to IRT criteria and represented a range of levels along the trait continuum (different levels of communicative participation restrictions). One limitation of this prior study, however, was that it evaluated the function of the CPIB in a single population. One of the key goals for the CPIB is that it will be applicable across a range of communication disorders in adults. This is important so that the CPIB can be used in research and clinical applications for comparing participation restrictions and intervention outcomes across disorders. Before the CPIB can be used in multiple populations, further IRT analyses are required to examine whether the psychometric properties of the items are consistent across populations. Once data are available from across multiple communication disorder populations, a final item bank and short forms can be developed.
This article presents the methods and data for completing three critical steps in the continued development of the CPIB:
1.
Conducting the IRT analyses needed to finalize item calibration for formation of the full CPIB item bank. Formation of the final item bank and presentation of the IRT item parameters will make available the data needed for future CAT applications. 2.
Conducting differential item functioning (DIF) analyses across different communication disorder populations to assess whether the item bank is applicable across different disorders. 3.
Generating a short form from the full item bank for immediate clinical application.
Method
All methods were approved by the Institutional Review Board at the University of Washington.
Participants
Participants representing four medical diagnoses commonly associated with communication disorders were recruited to evaluate the function of the CPIB across different disorder groups. The four groups were multiple sclerosis (MS), Parkinson's disease (PD), amyotrophic lateral sclerosis (ALS), and head and neck cancer (HNCA; oral, oral-pharyngeal, or laryngeal cancer, and including those treated with laryngectomy). These groups were chosen for several reasons. First, they are adultonset conditions, and therefore participants have experienced living as "typical" communicators before the onset of the condition. This provides a perspective of change from which participants can evaluate the impact of the health condition on communicative participation. Because the impact of health conditions on communicative participation has not been directly compared between groups with acquired versus congenital conditions, the decision was made in this study to focus on acquired conditions. Second, the communication disorders associated with these conditions are largely motor speech and voice disorders. In this study, the goal was to target groups who were more likely to retain relatively strong language and cognitive skills because the sole method of data collection was self-report without the presence of a researcher to assist participants with the questionnaires. Finally, these four groups represent different speech and voice disorder characteristics with different trajectories (e.g., stable, slowly degenerative, more rapidly degenerative). This diversity was desired to examine the function of the CPIB items in varying populations.
Inclusion/Exclusion Criteria
Across all diagnostic groups, the inclusion criteria were adults 18 years of age or older who had been diagnosed with their medical condition at least 3 months prior to participation in the study. There were no restrictions on a minimum severity of disorder to qualify for participation, although the recruitment materials stated that the study was intended for individuals who felt that their ability to communicate had been affected by their medical condition. All participants needed to use speech for communication. Individuals could use augmentative or alternative communication (AAC) to supplement speech, but individuals who relied solely on AAC were not included out of concern that the relevance and appropriateness of the items in the CPIB have not yet been evaluated with AAC users. Individuals with laryngectomy could use any speech method. With regard to cognitive or linguistic function, instructions were included that the questionnaires were to be completed via self-report. Although participants could receive assistance in the logistical aspects of filling out the questionnaires, such as having items read to them or having someone mark their answers, the answers had to be the answers of the person with the communication disorder. If cognitive or language disorders prevented individuals from providing their own answers, the individual was excluded from the study. These issues were addressed in the screening process. There were no restrictions on treatment history, although information about treatment history was collected for analysis in future studies. Participants were community dwelling. Residents of skilled nursing facilities were not included because they are not likely engaged in the same communication situations as community-dwelling adults, and the items in the CPIB address community-based communication situations. The final inclusion criterion was English proficiency because the CPIB has not yet been translated into other languages.
Recruitment
Participants were recruited from across the United States. First, notices about the study were placed on listservs affiliated with the American Speech-Language-Hearing Association. Speech-language pathologists (SLPs) on the listserv were asked whether they would be willing to place fliers advertising the study in their clinics. Second, notices were placed in newsletters and on websites for support groups and organizations serving individuals with the diagnoses included in the study. Finally, the Washington Parkinson's Disease Registry affiliated with the University of Washington was used to recruit individuals with PD. In all of these recruiting situations, clinical SLPs or staff affiliated with the support groups or organizations were not involved in the research. They assisted with making information about the study available to clients or organization members through postings in newsletters or on websites, but interested participants contacted the researchers directly for participation. Participants were paid $20 upon completion of the questionnaires. The recruitment goal was 200 participants per diagnostic group.
Data Collection
Participants were asked to complete a battery of questionnaires. All questionnaires were self-report and asked about a range of experiences and symptoms associated with their health conditions in general and communication disorders in particular.
Questionnaire Administration
Participants were offered the option of completing the questionnaires online or using paper forms according to their preference. Online data collection was conducted via the Assessment Center (assessmentcenter.net) website developed for the National Institutes of Health's PROMIS (nihpromis. org). Participants who chose to complete the questionnaires on paper forms were mailed a questionnaire booklet with instructions for completing and returning the questionnaires as well as a return stamped envelope.
Questionnaire Battery
The primary focus of this study was the CPIB, the development of which is described in the introduction. For this study, the CPIB consisted of a set of 94 candidate items that had been chosen on the basis of cognitive interviews (Baylor, Burns, et al., 2011; Yorkston et al., 2008) and earlier psychometric analyses with a sample of individuals with SD (Baylor et al., 2009) . The content of the full set of 94 candidate items examined in this study can be found in Table 1 and Appendix A. Table 1 presents those items from the candidate item set that were retained for the final item bank, and Appendix A presents the items that were ultimately removed from the item bank during this study. Item format can be viewed in the short form in Appendix B. Because the length of the CPIB raised concern about possible order effects for item presentation, efforts were made to implement different item orders across participants. The Assessment Center website randomized item order across participants who were using the website. Two versions of the paper questionnaires were created for each diagnostic group, with the only difference between the two versions being two different randomized orders of the CPIB items.
The CPIB was the first questionnaire presented to all participants. Following the CPIB, participants were presented with additional questionnaires to collect information about their health and communication disorder symptoms. The following questionnaires were presented to all participants:
1.
The Levels of Speech Usage rating scale Gray, Baylor, Eadie, Kendall, & Yorkston, 2012 ) is a single-item scale on which respondents choose a category that best represents the level of speech demands they have in their daily activities.
2.
A subset of eight items from the applied cognition section of the Neuro-QOL item banks (www.neuroqol. org) addresses reading and writing tasks in daily activities as well as tasks related to memory and problem solving. The CPIB addresses communication through speech, and the Neuro-QOL items were included to obtain information about other communication modalities as well as cognitive function.
3.
The PROMIS Global Health instrument has 10 items that provide an overall indicator of physical and emotional health (Hays, Bjorner, Revicki, Spritzer, & Cella, 2009 Additional questionnaires were presented to each of the diagnostic groups asking about symptoms specific to that condition. The ALS Functional Rating Scale-Revised (Cedarbaum et al., 1999) was presented to the ALS, PD, and MS groups. Although this questionnaire was originally designed for persons with ALS, the items do not directly refer to ALS but ask about a range of issues related to speech, swallowing, self-care, and mobility that were considered relevant to understanding the implications of neurologic conditions on performance of daily activities. The MS group received the mobility section of the self-report version of the Expanded Disability Status Scale (Bowen, Gibbons, Gianas, & Kraft, 2001; Kurtzke, 1983) , a common measure used to indicate overall severity of MS. The PD group received the eight-item Parkinson's Disease Questionnaire (Jenkinson, Fitzpatrick, Peto, Greenhall, & Hyman, 1997) , which is a disease-specific questionnaire asking about health status related to PD. Finally, the HNCA group received (a) the University of Washington Quality of Life questionnaire, Version 4 (Rogers et al., 2002; Weymuller, Alsarraf, Yueh, Deleyiannis, & Coltrera, 2001 ), a health-related quality of life instrument for persons with HNCA; (b) the M. D. Anderson Dysphagia Inventory, a dysphagia-specific quality of life instrument for persons with HNCA (A. Chen et al., 2001) ; and (c) the 10-item version of the Voice Handicap Index (Rosen, Lee, Osborne, Zullo, & Murry, 2004) . The data from the CPIB and the demographic questionnaires are reported in this article, as are the data from the speech item from the ALS Functional Rating Scale-Revised, to provide an indication of speech disorder severity. Data from the remaining questionnaires will be reported in future articles.
Data Analysis
Data from the Assessment Center website were downloaded in an Excel format. Data from the paper questionnaires were entered into Excel using a double entry system for reliability, whereby two researchers entered the data independently, and any discrepancies between the two entries were identified and resolved. The various software packages used to analyze the data are described in the respective sections below.
Demographic Data
Descriptive analyses were completed for the demographic data using Excel and SPSS Version 17 (SPSS, 2008) . 
IRT Analyses
The graded response model (GRM)-a two-parameter model considering item difficulty and item discriminationwas chosen for the IRT analyses (Samejima, 1970) . IRTPRO software (Li, Thissen, & du Toit, 2011 ) was used except where specified otherwise. Most IRT item banks are based on two key assumptions-unidimensionality (the instrument measures only one trait or construct) and local independence (the probability of responding to an item is statistically independent of the probability of responding to any other item in the same instrument conditioned on the examinee's ability; Embretson & Reise, 2000) . The data were first evaluated to ensure the assumptions of unidimensionality and local independence were met before proceeding to item calibration and additional analyses.
Unidimensionality
Unidimensionality was examined using an exploratory factor analysis (EFA) that included all 94 candidate items, and results were evaluated by examining the magnitude of eigenvalues. When calculating the ratio of the first to the second eigenvalue, a ratio of four or more indicates unidimensionality . Alternatively, at least 20% of the variability on the first factor is desirable in determining unidimensionality .
As a follow-up analysis, a single factor confirmatory factor analysis (CFA) was conducted to confirm unidimensionality. CFA model fit was evaluated using a chi-square test, the comparative fit index (CFI; Bentler, 1980) , the Tucker-Lewis index (TLI; Tucker & Lewis, 1973) , and the root-mean-square error of approximation (RMSEA; Steiger & Lind, 1980) . CFI and TLI values more than .95 are preferable (Hu & Bentler, 1999) , whereas RMSEA values of less than .08 are considered to be an acceptable fit (Browne & Cudeck, 1993) . EFA and CFA were conducted using Mplus software Version 6.1 (Muthén & Muthén, 1998) .
Local Dependence (LD)
Two indices were used to identify LD. The first method was to examine the residual correlation matrix after the first factor was removed in the factor analysis. Absolute values of residual correlations between items above .20 indicate possible LD. Second, W.-H. Chen and Thissen's (1997) IRT-based LD statistic was tested (W.-H. Chen & Thissen, 1997) . According to that criterion, evidence of LD is suggested if the LD statistic for any pair of items is greater than or equal to 10. These LD statistics were generated using IRTPRO software (Li et al., 2011) . When pairs or groups of items with LD were identified, one or more items from each group were removed, particularly when there was overlapping content among the items with LD. The three authors who are SLPs (Carolyn Baylor, Kathryn Yorkston, and Tanya Eadie) reviewed the item groups with LD to prioritize items for retention.
IRT Analyses
Fitting the IRT model to the data involved examining item fit, the category response curves, and the item and test information functions.
Item fit. The goodness of fit of the GRM model was examined using the SS-X 2 item fit statistic described by Thissen (2000, 2003) . A nonsignificant value (p > .05) suggests an acceptable result, indicating adequate model fit (Orlando & Thissen, 2000 , 2003 . Removal of items for poor item fit was an iterative process, with items removed one at a time and the remaining items reanalyzed after each item removal. The decision for removal of each item was based on a combination of quantitative information in that items with poorer fit tended to be removed before items closer to the cutoff value, as well as qualitative information about item content based on feedback about the items received from participants in prior cognitive interviews regarding the importance or saliency of different situations in influencing their participation (Baylor, Burns, et al., 2011; Yorkston et al., 2008) .
Category response curves. Analysis of the category response curves involved visual inspection of the curves for each item to ensure that each category was the most likely to be selected by respondents at that certain level of communicative participation. The categories had already undergone major revisions in the prior study with individuals with SD, with a reduction from five to four response categories that functioned well (Baylor et al., 2009) .
Test information function. The test information function was examined visually to assess the precision of measurement across the trait range. Values greater than 10 on test information functions are favorable because they are (Embretson & Reise, 2000) . The goal was for the CPIB to have test information function values higher than 10 across the logit range from -3.0 to +3.0 logits so that the instrument would provide precise measurement across a broad range of the trait.
DIF
DIF analyses were conducted to examine whether items functioned differently across the different diagnostic groups. If DIF is present, individuals in different groups will answer items differently even if they have the same trait level . DIF can be used, therefore, to identify unwanted bias in items. In this study, one of the key research questions was whether the CPIB items demonstrated DIF across the four diagnostic categories included in the study (MS, PD, HNCA, and ALS). Presence of meaningful DIF would suggest systematic differences across groups in the way that individuals respond to the items that would be unaccounted for by the trait level (communicative participation) and would indicate that different item sets or item parameters might be needed for different diagnostic groups. The absence of meaningful DIF would indicate that the same item sets and parameters could be used across diagnostic conditions and, therefore, a disordergeneric instrument could be developed.
For this study, only the three diagnostic groups of MS, PD, and HNCA were included in the DIF analysis. The much smaller sample size for the ALS group (n = 70) disqualified that group for inclusion in the DIF analysis. DIF was analyzed using the R software package Lordif (Choi, Gibbons, & Crane, 2011) , which utilizes an ordinal logistic regression framework in calculating DIF (Crane, Gibbons, Jolley, & van Belle, 2006) . Two criteria were considered in this study to detect meaningful DIF: 10% and 5% changes in beta Crane, Van Belle, & Larson, 2004) . Similar to methods used by Cook et al. (2011) , the impact of DIF on CPIB scores was evaluated by recalibrating the items to the GRM model using the DIF-adjusted item parameters for each diagnostic group. Then the person scores were recalculated using the DIF-adjusted parameters. Finally, the DIF-adjusted person scores were compared with the original person scores (i.e., when not accounting for DIF) using a Pearson correlation to examine the strength of the association between the original and the DIF-adjusted scores. A high correlation would suggest that adjusting for DIF would make a negligible difference in the person scores, and any DIF could be ignored. In that case, item parameters calculated when combining all groups together could be used without concern for significant impact on scoring. Low correlations between DIF-adjusted and non-DIF-adjusted scores would suggest that the DIF would make a meaningful difference on final scores and that the group-specific item parameters should be used.
Developing a Short Form
The long-term goal for the CPIB is for the item parameters to be used in CAT applications. Until a CAT application is available, short forms can be constructed and utilized via either paper-and-pencil or computer administration. After finalizing the item bank for the CPIB, this study continued on to generate a short form with the goal of having a general form that would be appropriate for a wide range of communication situations across a wide range of participation levels. Items were selected on the basis of a combination of statistical analyses and judgment by the SLP authors regarding item content. Items were chosen to represent a range of communication experiences encountered by most community-dwelling adults. In terms of statistical properties, the goal was to compile an item set with the most favorable test information function possible, meaning the highest information possible across a broad range of trait levels. The effective range of measurement (i.e., the range of the trait that was measured with sufficient precision) was given priority over amount of information at the peak to achieve the goal of adequate measurement across a wide range of the trait. Item selection proceeded in an iterative manner, with the test information functions of various item sets compared visually. The number of items for the short form was set at 10 to achieve a balance between having a large enough item set to represent a range of communication situations while keeping response burden low.
Once the items were chosen for the short form, reliability between the full 46-item set and the 10-item short form was evaluated. A new set of person scores (theta) was generated using just the items included on the short form. The strength of association between person scores for the full 46-item set and the 10-item short form was evaluated using a Pearson correlation. Finally, a scoring guide for the 10-item short form was generated using the software IRTScore (Flora & Thissen, 2002) .
Results

Participants
Descriptive demographic information is presented for each diagnosis and for the total sample in Appendix C. Key findings are summarized in this section. Across all four diagnoses, 1,001 participants enrolled in the study. Questionnaires were returned by 779 participants. Returned questionnaires were screened to ensure that participants met the inclusion criteria and that they were not missing more than 10% of responses for the CPIB to ensure adequate data for analysis. Seventy-eight of the returned questionnaires were removed from the study for not meeting one of the above criteria. Of the initial 1,001 participants, 701 returned completed, usable questionnaires for a final response rate of 70.0%. Of these 701 questionnaires included in the analysis, 458 (65.3%) were completed using the online questionnaires, and 243 (34.7%) were completed using the paper questionnaire format.
The mean age of participants across all diagnoses was 58.8 years (SD = 12.4), with a range of 24-99 years. The sample consisted of 320 (45.7%) men and 380 (54.2%) women (one participant did not report gender). Within each diagnosis, gender distribution represented typical patterns. For example, there were proportionately more women in the MS group and more men in the HNCA group. The sample was predominately Caucasian (92.2%), with the second most commonly selected race/ethnicity category being "more than one race" at 2.7%. The majority of participants were married or currently in a committed relationship (73.5%). The majority of participants (80.2%) lived with family, including spouse, children, or other relatives. Geographic representation was calculated according to the United States divisions used in reporting census data (U.S. Census Bureau, n.d.). The south and west regions of the United States each contributed approximately one third of the participants. Most of the remaining participants were in the northeast or midwest regions. The relatively large representation of non-U.S. participants in the HNCA group was due to participation from individuals in Canada.
For employment, 25.9% of participants were in paid employment, including full-time, part-time, or in-home business employment. Of the participants, 40.9% had stopped working because of their medical conditions. Stopping working because of medical concerns was the most commonly selected employment category for all diagnostic groups except for the HNCA group. Retirement unrelated to medical conditions was the most common employment category for the HNCA participants. The sample was highly educated, with 58.0% of participants completing either undergraduate or graduate college degrees.
The mean time since diagnosis of medical condition was 9.0 years (SD = 8.4), with a wide range from less than 1 year to 60 years. The MS group had the longest time since diagnosis, with a mean of 12.2 years, whereas the ALS group had the shortest duration, with a mean of 3.4 years. Participants were asked whether they had a history of hearing loss or other medical conditions that, in their opinion, affected their participation in their daily activities. Hearing loss was reported by 245 (35.0%) participants. The presence of other medical conditions significant enough to impact daily activities was reported by 288 (41.1%) participants. The most commonly reported conditions included depression, back and neck problems, arthritis, diabetes, cardiac problems, bowel and bladder problems, asthma, and mobility issues.
Appendix D presents a summary of self-reported speech disorder severity for the MS, PD, and ALS groups as well as communication mode for the HNCA participants. The most commonly endorsed severity category, chosen by almost half of the participants (48.5%), was the middle in a range of five categories described as, "I sometimes have to repeat words to be understood." Participants were asked whether they had received speech-language pathology services, and 258 (36.8%) reported that they had. Participants with MS were least likely to have received speech-language pathology services (11.1% of participants with MS), and those with HNCA were the most likely to have received services (60.4% of participants with HNCA).
IRT Analyses
Unidimensionality
The EFA produced six factors with eigenvalues greater than 1. The ratio of the first eigenvalue to the second eigenvalue was approximately 15:1, and the first factor explained 63% of the total variability. The two-factor EFA solution based on the default Mplus promax rotation (i.e., oblique) indicated that the correlation between two factors was 0.74. These results support the hypothesis that the items are sufficiently unidimensional, and this was tested further with a one-factor CFA. Fit values for the one-factor CFA of the 94 CPIB items were as follows: c 
LD
When evaluated with the one-factor CFA, 11 itempairs had an absolute value of the residual correlation greater than .20, suggesting LD. In addition, 62 item-pairs exceeded 10 on W.-H. Chen and Thissen's (1997) LD statistics. At this stage, 23 items from locally dependent groups were removed. The one-factor CFA was then repeated. Fit values for the one-factor CFA for the remaining 71 CPIB items were excellent: c 2 (2414, N = 701) = 8,119.11, p < .01; CFI = .953; TLI = .951; and RMSEA = .058. Residual correlations were also examined, and no item-pairs had an absolute value of the residual correlation greater than .20. However, nine itempairs still showed an LD statistic larger than 10. Additional items were removed, and the analyses were repeated until the items were reduced to a set that met the assumptions of unidimensionality and local independence. Through this iterative process, 33 items were recommended for removal. The SLP authors decided to retain five of those items, however, on the basis of the content of the items that was deemed either unique and not captured by other items, or because they were of central importance to individuals' experiences on the basis of prior cognitive interviews (Baylor, Burns, et al., 2011; Yorkston et al., 2008) . The five items were retained even with evidence of LD, and the reasons for retaining these items were as follows: The items "Talking with people at home about things that need to get done around the house" and "Talking about a plan for daily activities with people who help you at home" were retained because they address communication in the home environment that is often regarded as a more comfortable communication environment with familiar people and situations. Keeping these items would specifically address situations that might be on the "easier" end of the communicative participation continuum to ensure as broad of a range of measurement as possible in the item set. The item "Telling someone how to do something" was kept because it represented a more difficult task of giving specific information or instructions that might have to be more precise than casual or social conversation. The item "Talking to family or friends on the phone" was kept for further analysis because the phone had been a situation of critical importance for many participants in prior cognitive interviews (Baylor, Burns, et al., 2011; Yorkston et al., 2008) , and the authors wanted to represent a variety of phone situations in the item bank. Finally, "Talking with people when you are tired" was retained because of reports from prior cognitive interview participants of the significant impact of fatigue on communication. At the end of the analysis for LD, therefore, 28 items had been removed, and 66 items were retained for further analyses. Appendix A, Section A, lists the items that were removed because of LD.
Item Fit
Of the 66 items remaining after the LD analyses, 20 items were removed because of poor item fit, resulting in an item set of 46 items for further analysis. Appendix A, Section B, lists the items that were removed because of poor item fit. Table 1 presents the final 46 items in the item bank along with their item parameters (discrimination and category thresholds) and fit statistics.
Category Response Curves
A visual inspection of the category response curves was conducted, but no items were removed during this step. One item, "Expressing thanks or appreciation," showed category response curves that were marginal, but because this item had met the criteria for item fit, it was retained in the item bank. Figure 1 contains the test information function for the 46 items included in the final CPIB item bank. The final item bank shows strong reliability (information >10) in the range from -3.0 to just above +2.0 logits. The test information function suggests that the item bank measures with less precision at very high levels of participation (people who report very low levels of interference in participation).
Information Function
DIF
Evaluating DIF using the criterion of beta change of 5% resulted in 23 items being identified as having DIF. These items are noted in Table 1 . When the DIF-adjusted person scores were calculated, the Pearson correlation between the DIF-adjusted and non-DIF-adjusted scores was 0.995. The mean difference between DIF-adjusted and nonadjusted scores was -0.048 logits, with a range of differences between adjusted and nonadjusted scores from -0.39 to +0.23 logits. Using the DIF criterion of 10% beta change, only four items were identified as having meaningful DIF. These items are also identified in Table 1 . The correlation between the original and adjusted scores was 1.00. The mean difference between DIF-adjusted and nonadjusted scores was -0.03 logits, with a range of score differences from -0.22 to +0.16 logits.
On the basis of these results, the conclusion was reached that although statistically significant DIF was identified using the two criteria of beta change, the adjustments for DIF would result in negligible changes in person scores because of correlations between adjusted and nonadjusted scores greater than 0.99 in both situations. For this reason, the conclusion was reached that any DIF in this item set among the three diagnostic groups of MS, PD, and HNCA could be disregarded, and a disorder-generic item set utilizing item parameters generated with all groups combined in this study could be utilized.
Ten-Item Short Form
Once final items were chosen for the item bank, a 10-item short form was created. The General Short Form of the CPIB developed in this study is in Appendix B. The items represent a range of communication situations commonly encountered by community-dwelling adults. The test information function for the short form is in Figure 2 . When comparing the test information functions for the full 46-item bank and the 10-item short form, the general shape of the function is preserved in the short form. The short form naturally has less information because it has fewer items (the test information function is a summation of the information in the items in that particular item set). The short form does not cover as broad of a trait range as the full 46-item set, but this is to be expected because of limiting the short form to 10 items.
Person scores (theta) were obtained for the short form by conducting a new IRT analysis using IRTPRO (Li et al., 2011) . The correlation between person scores on the full item bank and the short form was .971 (significant at p < .001) and suggests that the scores from the short form are almost identical to the scores based on the full item set.
Appendix B also presents a scoring guide for the short form. A summary score can be generated by adding up the values for each item. The values of each response category are as follows: Not at all = 3, A little = 2, Quite a bit = 1, Figure 2 . This is the test information function for the 10-item General Short Form of the Communicative Participation Item Bank. Note that the overall shape of the function is similar to that for the full 46-item set, although the amount of information in the short form ( y axis) is lower because there are fewer items.
and Very much = 0. This format results in high scores being more favorable (indicating less interference in participation). The total summary score can range from 0 to 30. A table providing conversions between summary scores and logit values was created using IRTScore (Flora & Thissen, 2002) . The conversion table shows that the short form covers the theta range from -2.58 to +2.10 logits. The conversion table also presents a translation of the scores into T scores, with a mean of 50 and a standard deviation of 10 if standard scores are desired. The T score of 50 represents the mean level of communicative participation of the calibration sample. This score conversion table is applicable only for the short form presented in this article. Although IRT item banks have considerable flexibility in terms of being able to combine different sets of items for different testing purposes, a new score conversion table needs to be created for each unique item set because the relationship between summary scores and logit values will differ depending on the specific item set that is administered. Converting the summary score to the logit scale is recommended for several reasons. First, the logit scale approximates an equal interval scale that allows more valid mathematical operations on the scores (comparing differences between scores or averaging across scores). Second, if different item sets are used in future applications, summary scores cannot be compared directly across different item sets. Each item set has different measurement properties because of the unique parameters of each item in the set. These unique parameters are not captured in the summary score but are taken into consideration when the scoring conversions to logits or standard scores are generated by IRT software. Valid comparisons across different item sets must therefore be made at the logit level or standard score level, not the summary score level.
Discussion
This study had three key purposes: (a) to calibrate the items and finalize the item set for the CPIB item bank, (b) to assess the ability of the CPIB to serve as a cross-disorder instrument, and (c) to generate a clinic-ready short form using one item subset from the CPIB. Over the course of the analyses, the initial set of 94 candidate CPIB items was reduced to a final item bank of 46 items. The item bank demonstrates strong evidence of unidimensionality and no evidence of LD. These findings suggest that the item set measures the intended construct of interference in communicative participation without the confounding influences of other constructs. All 46 items in the final item bank fit the GRM model, which also supports the validity of the items in that participant responses are based on communicative participation and not on other confounding variables. The test information function suggests that the item bank has a broad effective range of measurement, although measurement precision is not as strong at the very high end of the scale. This means that the item bank may be somewhat less precise for estimating communicative participation for people who are doing very well (reporting very little interference in communicative participation). Analyses of DIF across the three groups with adequate sample sizes (MS, PD, and HNCA) suggested that there was evidence of statistically significant DIF on some items. However, the DIF-adjusted person scores were so highly correlated with non-DIFadjusted scores that the authors concluded that accounting for DIF made no meaningful or clinically significant change in scoring.
One of the key products of this study, therefore, is the 46-item CPIB item bank. The item parameters reported in this article provide the psychometric data that can be used for administering the CPIB, such as in a CAT application. Because a CAT application is not immediately available for clinical use, this article also includes a 10-item short form that can be used in clinical situations now. The short form was constructed for the purpose of providing an instrument that will be applicable across a broad range of individuals. Items were selected to represent a variety of communication situations and to represent a broad range of the trait. The short form does not cover as broad of a measurement range as the full item bank, as would be expected with the smaller number of items in the short form. A scoring conversion table is included for scoring and interpreting the short form (see Appendix B).
The CPIB fills a gap in outcome measurement instruments available to SLPs. Having a unidimensional PRO instrument dedicated to the construct of communicative participation will facilitate advancement of both clinical and scholarly work in the area of communicative participation. Since the adoption of the ICF (World Health Organization, 2001 ) by the American Speech-Language-Hearing Association for preferred practice patterns (American SpeechLanguage-Hearing Association, 2004), communicative participation has received more attention as a critical component of clinical practice. Optimizing participation might be regarded as the ultimate outcome of intervention in that clients are able to do the things they want and need to do in their daily lives.
Research has provided preliminary evidence that people with different communication disorders experience similar participation restrictions (Baylor, Burns, et al., 2011) . For example, people with different communication disorders face similar challenges in employment situations (Garcia, Laroche, & Barrette, 2002) and with communication in health care settings (J. Law, Bunning, Byng, Farrelly, & Heyman, 2005; Murphy, 2006; Nordehn, Meredith, & Bye, 2006; O'Halloran, Worrall, & Hickson, 2011) . These similarities in participation restrictions across disorders have important implications for future clinical and scholarly work in the area of communicative participation. Given these similarities, there may be much to be gained in learning about participation restrictions and how to alleviate them by looking at this construct across disorders instead of focusing on a single communication disorder at a time. For example, would efforts focused on modifications of physical and social environments reduce barriers to participation across communication disorders in a way that direct intervention working on communication skills of the individuals with disorders may not achieve? With its ability to serve as a cross-disorder instrument, the CPIB may be a useful instrument in answering questions such as these.
Further studies are needed to fully validate the CPIB and to address limitations in this study. These limitations largely relate to using the CPIB with other populations not included in this study. For example, future research is needed to evaluate whether the CPIB is relevant to adults living in skilled nursing or other medical facilities because the items ask about communication in typical communitybased environments. Items specifically tailored to situations in medical facilities may be more useful to those populations. In addition, the items may not be as relevant to adults in the very acute stage of a disorder (such as in acute care or inpatient rehabilitation) if they have not yet had the opportunity to experience living in their typical environments with the new communication disorder. The CPIB has also not yet been tested with people who depend solely on AAC for communication, with individuals who have more involved language or cognitive impairments, or with individuals who have congenital as opposed to acquired communication disorders. Ideally, a new DIF analysis would be completed with any new population to ensure that the psychometric properties are consistent across groups. Although this may not be feasible, clinicians should be cautious in their use of the CPIB with populations that differ significantly in terms of severity or type of communication disorder than the populations included in this study.
In terms of its use as a tool to guide treatment planning and outcomes measurement, future research is needed to evaluate the ability of the CPIB to detect change over time and treatment and to estimate clinically minimally important differences. Comparisons with existing PROs used in speechlanguage pathology are needed, as are comparisons with clinician-judged measures of disorder severity. These comparisons will clarify the relationships (or lack thereof ) among impairment, activity, and participation and will assist clinicians in understanding the contributions of participationfocused assessment to treatment planning.
Finally, although the CPIB provides an overall client report of participation restrictions, it does not necessarily identify the source of those restrictions. Interference in participation may come from physical impairments limiting communication abilities, but it may also come from many other sources interacting with the communication disorder, such as other health symptoms (and consequences of treatment such as medication or radiation effects), environmental conditions including communication partners, or even a client's personal outlook (personal priorities or coping strategies; Baylor, Burns, et al., 2011; Becker et al., 2011; Eadie, 2003; Hartelius, Elmberg, Holm, Lovberg, & Nikolaidis, 2008; Howe, 2008; Howe, Worrall, & Hickson, 2008a , 2008b Threats, 2007; Whitehill, Ma, & Tse, 2010 
